Twenty clinical strains each of Aeromonas hydrophila, Aeromonas caviae, and Aeromonas sobria were evaluated for their abilities to oxidize one or more of 95 carbon sources on a GN Microplate (BIOLOG, Hayward, Calif.). Nine substrates yielded good, discriminatory values for the three species tested. The panel appears to be useful for the species identification of Aeromonas isolates originating from human material.
The genus Aeromonas has received increased attention from the medical community as a suspected cause of bacterial gastroenteritis and as the etiologic agent of a number of additional infectious syndromes which include septicemia, cellulitis, and peritonitis (4) . Within the genus at least 11 distinct species exist, as determined by DNA hybridization studies; of these 11 species, 7 have taxonomic standing in the literature (6) . Recent studies have indicated that a majority (75 to 93%) of Aeromonas isolates recovered from clinical material fall into hybridization groups 1, 4, and 8; these hybridization groups correspond to the phenotypically identifiable species of A. hydrophila, A. caviae, and A. sobria, respectively (3, 6) . Although these three phenotypic species can be identified by using a conventional battery of eight or more biochemical tests, most commercial identification panels for gram-negative organisms do not have the capability for accurate species identification within the genus Aeromonas. Instead, many such systems choose to collectively refer to the mesophilic aeromonad group as either A. hydrophila, the A. hydrophila complex, or Aeromonas spp. Recently, a new gram-negative microplate panel has been commercially introduced (GN Microplate; BIOLOG, Hayward, Calif.) which tests for the ability of bacteria to oxidize one or more of 95 carbon sources in the presence of a redox indicator (tetrazolium dye). We have evaluated this system as a potentially useful tool in the species identification of Aeromonas isolates recovered from clinical material.
Sixty Aeromonas strains (A. hydrophila, n = 20; A. sobria, n = 20; and A. caviae, n = 20) recovered from clinical material were evaluated in this study; three type or reference strains (namely, A. hydrophila ATCC 7966T, A. sobria ATCC 9071, and A. caviae ATCC 15468T) were additionally included to ensure intra-and interlaboratory reproducibility. Each strain was grown overnight on Trypticase (BBL Microbiology Systems, Cockeysville, Md.) soy agar at 35°C, after which the 18-to 20-h resultant growth was removed and spectrophotometrically standardized (by optical density at 590 nm) in 0.85% NaCI according to the instructions of the manufacturer. These standardized suspensions were then inoculated into individual wells (150-,ul volumes) of a 96-well GN Microplate (includes one control well) by using a multichannel pipetter. Inoculated plates were then incubated for 18 to 20 h at 35°C before being read.
Of the 95 carbon substrates screened in this system, one or more of the 60 Aeromonas strains were able to oxidize 66 * Corresponding author. Of the remaining 57 carbon substrates, 14 compounds were positive 90% of the time or more with the 60 mesophilic aeromonads evaluated; these compounds included Tween 40 and 80, D-galactose, D-mannose, methyl pyruvate, Dgluconic acid, succinic acid, L-aspartic acid, L-glutamic acid, glycyl-L-aspartic acid, L-serine, inosine, glycerol, and DLa-glycerol-phosphate oxidation. Twelve other compounds were positive at a frequency ranging between 1 and 10% and included a-cyclodextrin, D-arabitol, L-rhamnose, turanose, citric acid, formic acid, a-and P-hydroxybutyric acid, propionic acid, L-leucine, a.-aminobutyric acid, and putrescine.
The remaining 30 carbon sources that displayed variable positivity rates (between 10 and 90%) were further evaluated for their potential usefulness in phenotypically distinguishing between the three Aeromonas species tested. Nine substrates were unquestionably found to have significant discriminatory value in species identification and are listed in Table 1 ; of these nine substrates, seven (excluding L-arabinose and cellobiose) have not previously been identified as useful biochemical markers (1, 5, 7) . In addition, although 90% of the strains studied were positive for the oxidation of D-mannose, all mannose-negative strains (n = 6) were identified as A. caviae, another property previously found to be useful in other Aeromonas identification schemes (5). The remaining 21 carbon substrates exhibiting variable positivity rates overall (10 to 90%) are listed in Table 2 ; within this latter group only lactose and L-histidine have previously been reported to have discriminatory value in Aeromonas species identification (1, 5, 7) .
The results of this study suggest that the BIOLOG GN Microplate panel may be useful for species identification within the genus Aeromonas, although this system is currently not approved for clinical use. On the basis of the (7) to be useful in determining the species status of individual Aeromonas isolates. Our results were less dramatic (Table 2 ) than those previously published; however, it should be noted that although the substrates are' identical, the methods are en- 
